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DESCRIPTION 

DISPLAY DEVICE WITH ILLUMINATING DEVICES FOR 
A DOMESTIC ELECTRIC HEATING APPARATUS 

FIELD OF APPLICATION AND PRIOR ART 

[001] The invention relates to a display device for a domestic electric heating ap- 
paratus. Such electric heating apparatuses are for example glass ceramic hobs, 
where a radiant heater can be positioned beneath the hob, or induction heating 
hobs. 

[002] The electric heating apparatus has at least one heating device subdivided 
into several flat heating areas, which can be at least partly independently or singly 
activated for heating operation. It is for example a radiant heater with an inner 
circle and outer circle. For large diameter cooking vessels an outer circle is addi- 
tionally activated. This is also understood to cover shapes for fryers. 

[003] It is frequently desirable to indicate to the user the operation of the outer 
zone in addition to the inner zone. This is for example brought about using LEDs. 
Thus, during the additional operation of an outer zone, a LED is activated and by 
its light emission it indicates the activation of the outer zone. It is also possible, 
for example for fryers, to activate additional heating areas, which are planar and 
positioned laterally of a circular zone and whose activation can also be displayed 
by means of a LED. 

[004] It is fundamentally possible in this way to indicate the additional activation of 
heating areas to the user. However, this frequently does not show in what form a 
further heating area has been activated. In particular, such displays are not very 
appealing or informative. 

PROBLEM AND SOLUTION 
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[005] The problem of the invention is to provide a display device providing a more 
comfortable and detailed display of the operation of individual heating areas of a 
heating device, whilst in particular permitting a faster, instinctive determination of 
the displayed state by a user. 

[006] This problem is solved by a display device with the features of claim 1 . Ad- 
vantageous and preferred developments of the invention form the subject matter 
of further claims and are described in greater detail hereinafter. By express refer- 
ence the wording of the claims is made into part of the content of the description. 

[007] According to the invention the illuminating devices are constructed as sepa- 
rate segments of a geometrical basic shape. Such a geometrical basic shape is a 
circle, rectangle or square. For each display device two basic shapes of the same 
type are provided having a different size and a concentric arrangement. This can 
symbolize an aforementioned inner circle and outer circle. 

[008] Through the subdivision of such an illuminatable basic shape, which on the 
one hand is flat and therefore already symbolically represents a flat heating de- 
vice, and on the other through subdivision into segments allows numerous repre- 
sentation possibilities, detailed information can be provided to the user. More par- 
ticularly through the individual activatability of the illuminating devices and there- 
fore also the individual segments of the flat basic shape, it is possible not only to 
have a so-to-speak digital information (further heating area switched on or off). In 
a clear manner further information can be represented, for example at what point 
a further heating area has been activated. It is advantageously possible with the 
invention to reproduce the shape of a heating device to a certain extent in detail- 
true manner. Finally, for example in the case of radiant heaters, the user recog- 
nizes the shape from the illuminated image of the radiant heater. 

[009] According to a further development of the invention it is possible, apart from 
the at least two concentric basic shapes, to provide at least one further illuminat- 
ing device with at least one segment, which has a limited spacing from the basic 
shapes or the larger of the two basic shapes. The subdivision of the further illu- 
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initiating device into segments permits once again the above-described, detailed 
representation of states or information. It is possible to construct said further illu- 
minating device in the manner of a half or a divided into half basic shape along- 
side which it is positioned. Thus, if the basic shapes are circles, the further illumi- 
nating device is a semicircle or has segments forming a semicircle. 

[010] Preferably such a laterally positioned, further illuminating device is con- 
structed in the same way as the other illuminating devices, i.e. with at least one 
segment. Preferably all the segments of a display device are of the same nature, 
even if they have different sizes. This allows a uniform type of representation and 
this is advantageous for the rapid recording of the information. 

[01 1] In addition to the two basic shapes, it is possible to have a further, third ba- 
sic shape which is of a similar type and arranged concentrically to the two other 
basic shapes, but which differs as regards size. It is advantageous here if in the 
case of three concentric, similar basic shapes, the size differences are linear with 
respect to one another in the shape, so that for example in each case one step 
from a smaller shape to the larger basic shape represents a diameter change of a 
fixed amount, which can for example be 3, 4 or 5 mm. The basic shapes are 
preferably circular, because conventionally also radiant heaters and therefore the 
illuminated images produced by them are circular. 

[012] The segments can be constructed as angular portions of the basic shape. 
They advantageously extend over an angle of 90o, so that a basic shape is subdi- 
vided into four segments. The segments can be flat, for example quadrants. Al- 
ternatively or with a further basic shape surrounding such a flat basic shape, they 
can have a linear construction. They then pass along the circumference of the 
basic shape and consequently represent the same. Linear segments are pre- 
ferred because a more uniform illumination is possible over their smaller surface 
and the representation types are more varied. 

[013] The segments can either pass seamlessly into one another in such a way 
that when all the segments of a basic shape are illuminated, they form a closed 
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and continuous surface. They can alternatively be separated from one another or 
have a small spacing from one another. This is possible through unillurninated 
bridges or separating areas. Such displays roughly correspond to so-called seven 
segment displays. Here again there is a separation of the individual segments. 
This makes manufacture easier and generally the representation type is more 
pleasing. 

[014] According to an advantageous development of the invention the illuminating 
devices are constructed in such a way that they represent different size heating 
devices or heating devices with an inner circle and an outer circle, as well as heat- 
ing devices with additional heating areas positioned laterally alongside the same 
through a corresponding simulation of the heating areas with the segments. Thus, 
light emitting segments indicate which heating areas are active. More particularly 
this is shown by the fact that they are in a roughly flat arrangement or association 
with one another. This makes it very easy for the user to rapidly and intuitively 
establish the displayed information. 

[015] For the illuminating devices it is advantageous to provide light emitting 
means. A light emitting means illuminates at least one segment and in certain cir- 
cumstances also several segments. In particularly preferred manner a light emit- 
ting means illuminates two segments, which form half a basic shape or a half ba- 
sic shape. The choice of light emitting means is very wide. Preferably use is ma- 
de of LEDs, because they are obtainable with different shapes and colours. 

[016] In a variant of the invention it is possible for the light emitting means, for ex- 
ample in LED form, to have a body with a segmental shape. A light emitting 
means with such a body consequently forms an illuminating device and is advan- 
tageously a single component or module. For example a LED can be a plastic 
body with a segmental shape, for example a quadrantal or quadrantal arcuate 
shape. In a preferred development of the invention the light emitting means can 
have a random shape. They are positioned beneath a mask or cover, which has 
openings or transparent areas with the shape of the segments. It is consequently 
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possible to place over a random light source a mask producing the segment 
shape. 

[017] It is also possible according to the invention to position above the light emit- 
ting means light dividing or light conducting parts. Advantageously use is made of 
translucent or coloured plastic. Such light distributing or light conducting elements 
are advantageous if it is a question of uniformly distributing over the flat segment 
shape substantially punctiform illuminating devices, light emitting means or light 
sources. For example they can also be diffusing or scattering foils or the like. 

[018] It is possible to construct the display device as a module. It can have a cas- 
ing with several electrical connections or terminals which are connected to the 
light emitting means. A covering mask is also provided, having openings corre- 
sponding to the shape of the segments. Such a module is a single component, for 
example corresponding to a seven segment display. 

[019] It is alternatively possible to provide a module having openings or transpar- 
ent areas corresponding to the shape of the segments of the display device. The 
module can be fitted by means of separate light emitting means, which are for ex- 
ample mounted on a printed circuit board. This has the advantage that it is only 
necessary to manufacture one such casing, preferably from plastic and for exam- 
ple by injection moulding. It can be placed on random, standardized light emitting 
means, for example LEDs for producing the display device. 

[020] The display device is advantageously connected to a control, more espe- 
cially for the electric heating apparatus. For every heating device forming a cook- 
ing point of the electric heating apparatus, a display device can be provided and 
represents the state of said heating device. The control is constructed in such a 
way that it can represent operation, i.e. the heating area of the heating device to 
be changed, by means of the illuminating devices or the individual segments of 
the display device. Such a control can have a similar operation to those control- 
ling seven segment displays. 
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[021] It is also possible to construct the control with a printed circuit board which, 
apart from circuitry components and electronics, particularly for the heating de- 
vice, has at least one display device according to the invention. Advantageously 
there is a display device for each heating device. For every heating device, the 
control or printed circuit board has at least one operating or control element, for 
example touch contact switches. Apart from such a control element, such a dis- 
play device is provided and advantageously with a limited spacing. This makes it 
clear that said display device displays the state of a heating device with which the 
control means can also be operated. 

[022] Conventional controls for glass ceramic hobs with four heating devices have 
four display devices with in each case four control elements, for example. The 
display devices can all be identical, even if the heating device is not itself identi- 
cally constructed. Even for heating devices having only a single heating area, 
such a display device can be provided and has several functions. These functions 
are not used by the control. As a result expenditure for different components is 
low. 

[023] These and further features can be gathered from the claims, description 
and drawings and the individual features, both singly and in the form of subcombi- 
nations, can be implemented in an embodiment of the invention and in other fields 
and can represent advantageous, independently protectable constructions for 
which protection is claimed here. The subdivision of the application into individual 
sections and the subheadings in no way limits the general validity of the state- 
ments made thereunder. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[024] Embodiments of the invention are described in greater detail hereinafter re- 
lative to the diagrammatic drawings, wherein show: 

Fig. 1 A plan view of a display device with three circles as basic shapes and 
quadrantal arcuate segments, together with two quadrantal arcuate 
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segments forming a semicircle and positioned laterally alongside the 
same. 

Fig. 2 A plan view of a control for four heating devices with in each case a 
display device, a seven segment display and control elements. 

DETAIL DESCRIPTION OF THE EMBODIMENTS 

[025] Fig. 1 shows a possible embodiment of the invention. A display device 1 1 
has a rectangular mask 13 containing segments, which are for example openings 
in the mask. Otherwise the mask is opaque and the openings are transparent. 

[026] In the centre there are three central basic shapes 15 in circular form. The 
innermost basic shape comprises innermost segments 17, the central basic shape 
comprises central segments 19 and the outermost basic shape comprises outer- 
most segments 21 . The three basic shapes are in each case formed by quadran- 
tal arcuate segments 17, 19 or 21 and are numbered continuously from a to d in 
the clockwise direction. 

[027] The central basic shape or the central segments 19 forming the same are 
positioned in size-corresponding manner to the right and alongside the basic 
shapes 15 of lateral illuminating devices 23. The latter comprise two lateral seg- 
ments 25a, 25b. They are constructed in accordance with the central segments 
19, i.e. as quadrantal arcuate segments. They roughly correspond to the central 
segments 19a, 19b and are merely displaced laterally to the right. Thus, if the left- 
hand, central segments 19c, 19d and the two lateral segments 25a, 25b are alone 
in operation or emit light, an elongated heating zone can be represented, which 
corresponds to the above-described fryer. The shape thereof is known to the ex- 
pert and need consequently not be explained further here. 

[028] Fig. 1 is particularly intended to show the possibility of constructing the illu- 
minating devices or segments. The construction therein is provided with a mask 
and segments 17, 19, 21 and 25 located in the latter. It is possible for each of the 
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segments to be individually illuminated. However, for simplification purposes, it is 
possible for the central basic shapes 15 to jointly, but separately illuminate two 
left-hand segments c and d and two right-hand segments a and b. 

[029] In place of such a general possibility of providing a mask 13 with individual 
segments 17, 19, 21 and 25, it is also conceivable to create a display device simi- 
lar to that of fig. 1 in the form of a unit and similar to a seven segment display. 
Then light emitting means, for example LEDs, would be embedded or integrated 
into a casing roughly corresponding to the mask 13 and represented to the right in 
broken line form as LED 26. 

[030] Fig. 2 shows a control 30, which is able to control four heating devices. 
Thus, for each heating device is provided a display device 1 1 , a even segment 
display 32, particularly for a cooking stage display, and two touch contact switches 
34. The touch contact switches are a positive switch and a negative switch for 
increasing or decreasing the power of the cooking point. This power is then dis- 
played with the seven segment display 32. There is also another touch contact 
switch 36, which can be used for activating the cooking point or for activating op- 
eration by means of the touch contact switches 34. By means of the additional 
touch contact switch 36 it is for example possible to switch on or off additional cir- 
cuits or heating means or further heating areas of a heating device of a cooking 
point. Such a control, particularly with touch contact switches 34 and 36 is known 
per se, so that further details are not required here. 

[031] It is possible to see with respect to the four display devices 1 1a to 1 1d, the 
different modes of representation possible with the display device according to the 
invention. As stated, they correspond to the different possible operating states of 
the individual cooking points associated with the display devices 1 1 . As intimated 
hereinbefore, the cooking points can, for example, be radiant heaters. 

[032] At the top left the display device 11a displays the operation of a heating de- 
vice, where the innermost and central cooking zones are active. This is apparent 
from the fact that in connection with the display device 11a the innermost seg- 
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ments 17 and the central segments 19 of the central basic shapes 15 emit light. 
Light emission is illustrated by the fact that the corresponding segments are dark- 
hatched. 

[033] It is visible here and this also applies with the other heating devices or se- 
ven segment displays 32, at what power stage the heating device is operated and 
to the top left it is stage 4. 

[034] The display device 1 1 b at top right displays the fact that the particular heat- 
ing device is operated with three concentric heating areas. Segments 17, 19 and 
21 of the three central basic shapes 15 are in operation or emit light. 

[035] In the case of the display device 11c bottom left in fig. 2, only the outermost 
segments 21 are in operation or emit light. This can mean that in the case of the 
corresponding heating device only an outermost heating area is active. It can also 
mean that the corresponding heating device only has a single heating area and 
that this is at present in operation. Thus, as with the display devices 11a and 11b, 
by illuminating the segments of different basic shapes, it is possible to illustrate 
the operation of the corresponding heating devices, either with the particular heat- 
ing areas or in general. Through a display, such as for display device 1 1c, it can 
be shown that here a heating device is in operation, which under certain circum- 
stances only has a single heating area or range. 

[036] The display device 1 1d bottom right emits light with the two left-hand, cen- 
tral segments 19c, 19d of central basic shape 15 and lateral segments 25a, 25b of 
the lateral illuminating devices 23. This can illustrate the possibility that here a 
heating device is active, whose single operating mode involves an elongated heat- 
ing surface, for example in the nature of a fryer. According to another possibility it 
is also possible to display the operation of an elongated heating device with a 
fryer function. However, here it would also be possible to activate lateral heating 
areas corresponding to the lateral segments 25 in addition to a central heating 
area, which would correspond to a central basic shape 15. Both possibilities can 
be represented with a display device according to the invention. 



P 42381 US 



10 



[037] Thus, from the basic representation possibilities according to fig. 1 and the 
exemplified representation according to fig. 2, it is clear to what extent in the case 
of differently constructed heating devices for a hob, the operating states thereof 
can be represented in a clear and instinctively determinable manner through the 
display devices. 

[038] In a corresponding application of the invention to further electric heating ap- 
paratuses, for example baking ovens, it is apparent how also then in the presence 
of one or more heating devices with in each case several heating areas, the acti- 
vation of different heating areas can be represented. However, a display device 
according to the invention is used in preferred manner for those cooking points 
with heating devices where the latter have different, flat heating areas. 



